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phate sugars. Stability to mild treatment with alkali, but lability to mild treatment with acid confirmed this view. In addition, strong treatment with alkali released 14C-labelled oligosaccharide phosphate which was susceptible to calf intestinal alkaline phosphatase.
The nature of the 14C-labelled oligosaccharide portion was investigated after its release by mild treatment with acid. T.1.c. showed this product to be a mixture of seven 14C-labelled oligosaccharides containing seven to 13 sugar residues each. The effects of strong treatment with alkali of the oligosaccharide mixture, followed by acetylation, were monitored by electrophoresis. This indicated that the essentially neutral oligosaccharide contained at least two N-acetylhexosamine residues per oligosaccharide chain. Strong treatment with acid yielded [14C]mannose. Periodateoxidation and NaBH, reduction showed that 60 % of the [14C]mannose was at the non-reducing terminus of the oligosaccharide chains, the other 40% being internal. It was argued that the microsomal preparation had catalysed the transfer of one [14C]mannose residue (sometimes two) to the non-reducing end of the sugar chains of endogenous dolichol diphosphate oligosaccharides. Reduction of the reducing termini of the acid-released mixture of ["C]-oligosaccharides with NaB3H4 followed by preparative chromatography and 3H assay enabled assessment of the molar proportions of the oligosaccharides. Determination of the 14C/3H ratios of each oligosaccharide showed that the quantitatively minor components of the mixture had incorporated on average one, or slightly more than one, new mannose residue per chain, but that the major components contained on average only one newly incorporated mannose residue in every four chains. 557th MEETING, LIVERPOOL Dolichol monophosphate mannose was shown to be a more efficient donor of mannose to dolichol diphosphate oligosaccharide than was GDP-mannose. The results of kinetic studies on mannosyl transfer from GDP-mannose to the lipid-soluble acceptors favour scheme (1). It was concluded that the chain lengthening of endogenous dolichol diphosphate oligosaccharides is catalysed by microsomal preparations as indicated in scheme 1. The oligosaccharide chains are then transferred to glycoprotein, the release of oligosaccharide being a competing process. It is probable that dolichol diphosphate oligosaccharide is a chain-lengthened version of dolichol diphosphate di-(N-acetylglucosamine) established as a metabolite in pig liver microsomal fraction in the preceding communication, (Palamarczyk, et al., 1975) .
These results extend the increasing body of evidence in favour of a role for glycosylated dolichol phosphate derivatives in glycosylation of glycoproteins (e.g. Behrens, 1974; Hsu, et al., 1974; Waechter et al., 1973 The common eel migrates from fresh water to sea water during its natural history; freshwater eels can be readily adapted to sea water in the aquarium and vice versa. Adaptation of freshwater eels to sea water is accompanied by a 3-5-fold increase in the specific activity of (Na+ + K+)-dependent ATPase (adenosine triphosphatase) in the gills, largely owing to an increased amount of theenzyme in the chloride cells that contain the sodium pump (Utida et al., 1971 ; Sargent & Thomson, 1974) .
Effect of Environmental
The temperature dependence of (Na+ + K+)-dependent ATPase, and the fatty-acid composition of lipids, were measured in the gills of a natural population of silvered, freshwater eels migrating down river towards the sea. These fish had been subjected to environmental temperatures decreasing from 17°C to 10°C during the four months (August-October) before capture. The (Na+ + K+)-dependent ATPase in gill microsoma1 fractions yielded an Arrhenius plot with a single temperature discontinuity at 20°C. The major polyunsaturated fatty acid in the total lipid of the gills was c20:&6, and the ratio (total 03 acids)/(total w6 acids) was 0.6. The ratio (saturated + monounsaturated acids)/(total polyunsaturated acids) was 1 .l. The eels were then fully adapted to sea water in the aquarium for two months at 13.5"C, without feeding. The amount of (Na+ + K+)-dependent ATPase in the gills increased threefold during this time, but neither the position of the discontinuity in the Arrhenius plot, nor the fatty acid composition of the gill lipid, changed.
Similar studies were carried out on a natural population of eels caught in a seawater environment. The fish had been subjected to increasing environmental temperatures from 4°C to 14°C for the four months (March-June) before capture. The (Na+ + K+)-dependent ATPase in gills yielded an Arrhenius plot with a single discontinuity at approx. 10°C. The predominant polyunsaturated fatty acids in gill lipid were CZ2: lw3
and CZ2: 6w3 and the ratio (total w3 acids)/(totalw6 acids )was 2.3. The ratio (saturated + monounsaturated acids)/(total polyunsaturated acids) was 1 .l. These fish were maintained in the seawater aquarium at 135°C for several months without feeding. The position of the single discontinuity in the Arrhenius plot of the enzyme increased to 20°C, and the fatty acids in the gill lipids were now more saturated, as indicated by ratio (total 03 acids)/(total w6 acids) of 1.6; the ratio (saturated + monounsaturated acids)/(total polyunsaturated acids) was 1.6. The gill lipids in these experiments consisted predominantly of phosphatidylcholine, phosphatidylethanolamine, phosphatidylserine, phosphatidylinositol, sphingomyelin and cardiolipin. The relative proportions of these lipids were the same in freshwater and seawater eels.
It is concluded that the position of the temperature discontinuity in the Arrhenius plot of (Na+ + K+)-dependent ATPase can be correlated with the extent of unsaturation of tissue lipids during adaptation in the natural environment. Changes in the lipid unsaturation and the Arrhenius-plot discontinuity of (Na+ + K+)-dependent ATPase appear to result from changes in temperature and not from changes in salinity during the migration of fish from fresh water to sea water. [443] [444] [445] [446] [447] 
